DOCUMENT RESUME 



ED 062 150 



SE 013 596 



TITLE 

INSTITUTION 

SPONS AGENCY 
PUB DATE 
NOTE 

AVAILABLE FROM 



A Transfer Curriculum in Mathematics for Two Year 
Colleges. 

Committee on the Undergraduate Program in 
Mathematics, Berkeley, Calif, 

National Science Foundation, Washington, D,C, 

69 

75p, 

CUPM, P, O. Box 1024, Berkeley, California 94701 
(Free) 



EDRS PRICE MF— $0. 65 HC-S3.29 

DESCRIPTORS Algebra; Calculus; *College Mathematics; *Curriculum 

♦Junior Colleges; Mathematical Applications; 
♦Mathematics Education; Teacher Education; 
Undergraduate Study 

ABSTRACT 

Reported are detailed recommendations on the 
mathematics offerings in two year colleges which include the usual 
range of university parallel programs. The basic program is 
considered under four headings: Calculus Preparatory, Calculus and 
Linear Algebra, Business and Social Science, and Teacher Training, 
Twelve courses are discussed and outlined in some detail, seven of 
them in the basic categories and the remainder optional additional 
offerings intended for accelerated students. Problems of 
implementation are also considered, (MM) 



o 

ERLC 




U.S. DEPARTMENT OF HEALTH. 

EDUCATION & WELFARE 
OFFICE OF EDUCATION 
THIS OOCUMENT HAS BEEN REPRO* 
OUCEO EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIG- 
INATING IT POINTS OF VIEW OR OPIN- 
IONS STATEO 00 NOT NECESSARILY 
REPRESENT OFFICIAL OFFICE OF EDU- 
CATION POSITION OR POLICY. 



A 





IN 






COMMITTEE ON THE UNDERGRADUATE 
PROGRAM IN MATHEMATICS 
1969 

» 





A TRANSFER CURRICULUM IN MATHEMATICS 
FOR TWO YEAR COLLEGES 



c 

f; • 

ty 



% 




The Committee on the Undergraduate Program in Mathematics is a 
committee of the Mathematical Association of America charged with mak 
ing recommendations for the improvement of college and university 
mathematics curricula at all levels and in all educational areas. 

Financial support for CUPM has been provided by the National Science 
Foundation. 



f 





* nii! 16 ™ 01 '! 1 copie8 of thls re P or t may be obtained without char 

from CUPM, Post Office Box 1024, Berkeley, California 94701. 



>. • 



3 



COMMITTEE ON THE UNDERGRADUATE PROGRAM 
IN MATHEMATICS 



January 1969 



Ralph P # Boas 
Northwestern University 
Chairman 



Richard D, Anderson 
Louisiana State University 

Dorothy Bernstein 
Goucher College 

Leon W. Cohen 
University of Maryland 

M. D, Donsker 
New York University 

Daniel T ♦ Finkbeiner 
Kenyon College 

Dwight B, Goodner 
Florida State University 

Franklin A. Graybill 
Colorado State University 

H. J. Greenberg 
University of Denver 

I* N. Herstein 
University of Chicago 

Meyer Jerison 
Purdue University 

Lowell J, Paige 
University of California, 
Los Angeles 

Alex Rosenberg 
Cornell University 

Edwin H. Spanier 
University of California, 
Berkeley 



Robert M. Thrall 
University of Michigan 

Andre L. Yandl 
Seattle University 

Gail S, Young 
Tulane University 

Leo Zippin 

City University of New York 



E # G« Begle, ex officio 
School Mathematics Study Group 
Stanford University 

E. E. Molse, ex officio 
President, Mathematical Association 
of America 
Harvard University 



George Pedrick 
Executive Director 

Gerald M. Lelbowltz 
Associate Director 

R. F. Jolly 
Staff Mathematician 



4 



o 

ERsLC 



PANEL ON MATHEMATICS IN TWO YEAR COLLEGES 

Dwight B, Goodner 
Florida State University 
Chairman 



Joshua Barlaz 

Rutgers, The State University 

Louis J. Dunham, Jr, 

Franklin Institute of Boston 

James N. Eastham 
Queensborough Community College 

M. Gweneth Humphreys 
Randolph-Macon Woman* s College 

Robert C, James 
Claremont Graduate School 

Carol Kipps 

University of California, 

Los Angeles and 
Pasadena City College 

Ralph Mansfield 
Chicago City College 



Bruce E, Meserve 
University of Vermont 

James W, Mettler 
Pennsylvania State University 

Robert Z, Norman 
Dartmouth College 

William Rice 

St, Petersburg Junior College 

Alex Rosenberg 
Cornell University 

Kenneth Skeen 
Diablo Valley College 

Andre L, Yandl 
Seattle University 

Leo Zlppln 

City University of New York 






CONSULTANTS* 



O 

ERIC 



Frank Allen 

Lyona Township High School 
and Junior College 

Joel Carlson 

Everett Junior College 

Jerry Dobrovolny 
University of Illinois 

Ted Faraklas 
Ocean County College 

Lewis Fibel 

American Association of Junior 
Colleges 

Joseph Hashisaki 

Western Washington State College 

Robert Herrera 

Los Angeles City College 

Alan Hoffman 

International Business Machinea 
John Jewett 

Oklahoma State University 
Raymond Knight 

Hudson Valley Community College 
Kenneth Kochey 

American Association of Junior 
Colleges 

Erwin Kval 

Flint Community Colleges 

Lester Lange 

San Jose State College 

Robert Larsson 

Mohawk Valley Community College 



★Institutional affiliation ia given as of the time the individual 
served as a consultant to the Panel. 



Norma n Lawa 

Henry Ford Community College 

Henry Mansfield 
El Camino Junior College 

Harold Palmer 
Chabot College 

Herbert Peckham 
Gavilan College 

Arthur Phinney 

Berkshire Community College 

Kenneth Skaggs 

American Association of Junior 
Colleges 

Jimmie C. Styles 

Tarrant County Junior College 

Elvis Sullivan 
San Antonio College 

James Thorpe 
Gavilan College 

John E. Tirrell 
Oakland Community College 

James Vernon 

University of Southern California 
Paul A. White 

University of Southern California 

Howard Zink 

Lane Junior College 



\ 



a 



CONTENTS 




i 

: 

r 

i 




CHAPTER I 

81. 

82. 

83 . 

84 . 

85 . 

CHAPTER II 
81. 
82. 
83 . 

CHAPTER III 
81. 
82. 
83 . 

CHAPTER IV 
81. 
82. 

83 . 

84 . 

CHAPTER V 

81. 

82 . 

83 . 

84 . 

85 . 



BACKGROUND 1 

Two Year Colleges 

CUPM 

The Present Report 
Staff 

The Proposed Programs 

THE BASIC UNIVERSITY PARALLEL COURSES 10 

Calculus Preparatory 
Calculus and Linear Algebra 
Probability and Statistics 

TEACHER TRAINING AT TWO YEAR COLLEGES 35 

Statement from CUPM's Panel on Teacher Training 
Recommendations of the Panel on Teacher Training 
Structure of the Number System 
OPTIONAL ADDITIONAL OFFERINGS 48 

Finite Mathematics 

Differential Equations and Advanced Calculus 
Probability Theory 
Numerical Analysis 

IMPLEMENTATION 59 

Implementation by Stages 

Articulation 

General Education and Technical-Occupational 
Programs 

The Computer in Two Year Colleges 
Implementation of Individual Courses 



7 



CHAPTER I 
BACKGROUND 



§ 1 . Two Year Colleges* . 

It is impossible not to be impressed, perhaps a little over- 
whelmed, by the growth and diversity of the two-year college sector 
of American higher education. To cite only a few facts indicating the 
rate of growth: new institutions are being added at the rate of one 

each week to the approximately 900 that now exist; the largest stu- 
dent body in any Florida educational institution is that of Mlaml- 
Dade Junior College; 86 percent of all freshmen entering California 
public colleges in 1966 enrolled in two-year colleges; Seattle Com- 
munity College opened in 1967 with an initial enrollment of 12,688 
students. The extraordinary rate of growth in number of institutions 
and size of individual institutions is matched by their diversity, of 
size, purpose, make-up of student body, type of institutional control, 
variety of curricula, etc. A glance al a random selection of two- 
year college catalogs reveals this diversity quite strikingly. 

Further aspects of it can be noted in che annual directories of the 
American Association of Junior Colleges, and others are described and 
documented in a 1967 report to Congress from the National Science 
Foundation.** 

Anyone interested in mathematical education who is accustomed 
to the comparatively stable national scene in either the elementary 
and secondary schools or in the four-year colleges and universities 
may find the two-year college picture bewildering. There is an im- 
mense variety of programs, including not only those comparable to the 
first two years in a university, but also a large assortment of tech- 
nical, occupational and semi-professional programs as well as pro- 
grams for general education and remedial study. The programs offered 
vary widely from school to school; the two-year college io often much 
more responsive to the community it serves and somewhat less respon- 
sive to tradition than the other institutions. 

The student body attracted by these programs or by the conven- 
ience and economy of two-year college education exhibits extremes of 
age and maturity, background and preparation, and ability and moti- 
vation. More than two-thirds of these students regard themselves 



'^The name M two -year college 11 is intended to tie in with the "lower 
division" at a college or university. Students at any of these 
schools may spend more or less than two years on their "lower divi- 
sion" work. 

* *The Junior College and Education in the Sciences , U. S. Government 
Printing Office, Washington, 1967. 



1 



8 



initially as transfer students^ but only about one-third eventually 
proceed to a four-year college. This phenomenon is reflected in the 
figures on two-year college course enrollments in mathematical 
science compiled by the Conference Board of the Mathematical Sciences: 

"Of these course enrollments 324)000 were classified by the in- 
stitutions themselves as being in freshman courses and only 24,000 
as being in sophomore courses. This is a much sharper drop than in 
four-year colleges," 



This survey and the NSF report contain revealing data on the 
faculty. They describe a faculty which includes many part-time 
teachers, has a broad range of academic preparation, is recruited 
from a variety of sources (graduate schools 247*, colleges and univer- 
sities 177o, high schools 30%, other sources 297>)^ and is highly 
mobile ("About 25 percent of all Junior college professors were new 
to their particular campuses in 1964-65,") ,5 



The situation sketched here has attracted the attention of many 
organizations concerned with the improvement of American higher educa- 
tion, of which CUFM is but one. 



§2. CUPM . 

The Mathematical Association of America (MAA) is the national 
professional organization concerned with the teaching of mathematics 
on the college level. The Committee on the Undergraduate Program in 
Mathematics (CUFM) is one of the standing committees of the MAA, 
Simultaneously, CUFM is one of the eight college commissions in the 
sciences, supported by the National Science Foundation, "to serve as 
Instruments through which leading scientists can provide stimulation, 
guidance, and direction to the academic community in the Improvement 
of undergraduate instruction," 

The early curriculum recommendations published by CUPM dealt 
with specific aspects of education in mathematics, such as the train- 
ing of physical science and engineering students, the training of 
teachers of elementary and high school mathematics and the under- 
graduate preparation of graduate students of mathematics. 



1. NSF Report, p, 92, 

2. NSF Report, p, 5, 

3. Report of the Survey Committee, Volume I of Aspects of Under - 
graduate Training in the Mathematical Sciences , Available at $1.75 
from CBMS, 2100 Pennsylvania Avenue, N.W., Suite 834, Washington, 

D. C* 20037. 

4. NEA figures for 1963-64 and 1964-65 in all fields (see CBMS 
survey, p. 76)* 

5. NSF Report, p. 71* 
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It eventually became clear that CUPM had a reaponslbillty to 
ahow how an overall curriculum could be conatructed which was within 
the capabilitlea of a fairly amall college and allowed for the imple- 
mentation of ita various special programs. A study of this problem 
led to the 1965 report A GENERAL CURRICULUM IN MATHEMATICS FOR COL- 
LEGES (GCMC) .* This report has received wide publicity through CUPM 
regional conferences and Section meetings of the MAA. Its major 
features have met with general approval and are having a growing 
Influence on college textbook and curriculum reforms in tangible as 
well as in many intangible ways. Regarding this Influence , it must 
be stressed that CUPM does not write curricula in order to prescribe 
what courses a department should teach , but rather to offer general - 
ized models for discussion and to provide the framework for meaning - 
ful dialogue (within schools, between schools and on a broader scale) 
on serious curricular problems . These models are meant to be both 
realistic and forward looking . 

The present report is a natural extension of these efforts. In 
addition it provides, together with GCMC, an aid to articulation of 
two-and four-year programs. 



§3. The Present Report . 

This initial CUPM report on two-year colleges is aimed at the 
transfer programs only. Some history of the study and reasons for 
this choice are outlined here. 

The CUPM Panel on Mathematics in Two Year Colleges was formed 
in 1966 following some preliminary study of the need and potential in 
this area for the kind of activities which CUPM had successfully pur- 
sued in other areas: curriculum studies and recommendations, regional 

conferences discussing local problems within the framework of the 
recommendations, and individual visits to institutions by CUPM con- 
sultants.** 

The Panel, consisting of mathematicians with extensive exper- 
ience in various phases of education, at four -year colleges and uni- 
versities as well as at two-year colleges, sponsored a series of 



*The report presents a curriculum which can be taught by a staff of 
four or five and which includes courses for the various special pro- 
grams. (An exception is the special course sequence for elementary 
teacher training; staff for these courses is not included in the 
estimate.) 

**The CUPM Consultants Bureau arranges visits by consultants to in- 
dividual institutions in response to invitations from the latter. A 
brochure describing the service and giving biographies of current con- 
sultants is distributed annually from the CUPM Central Office, P. 0. 
Box 1024, Berkeley, California 94701. 
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meetings. Representatives of a wide spectrum of two-year colleges 
were called upon and provided much detailed Information to supple- 
ment the Panel's studies of the national scene, with its manifold 
local variations. These meetings were supplemented by participation 
in other activities related to the problem, such as meetings of the 
NSF Intercommission Panel on Two Year Colleges, meetings of various 
organizations of two-year college mathematics teachers, individual 
visits to institutions, and a wealth of personal contacts. The Panel 
also sought the advice of experts in various areas serving on other 
CUPM Panels. 

The Panel was divided into subpanels during this study phase, 
to concentrate on three topics: mathematics for general education, 

mathematics for technical-occupational programs, and mathematics for 
four-year college transfer programs (in all disciplines) . 

Many two-year college teachers who consulted with the Panel 
expressed the opinion that guidance was most needed on the first two 
topics. However, it became increasingly clear as the study progressed, 
first, that considerable overlap existed in the problems in these three 
areas, and second, that an initial concentration on the third topic 
was most natural, both logically and from the viewpoint of CUPM's cus- 
tomary methods of operation: 

Transfer programs are offered at almost all two-year colleges, 
and they determine the basic mathematics offerings. Local variations 
are least in this area. 

A workable, imaginative solution to the problem of a transfer 
curriculum would provide the natural first step and could go far 
towards solution of the problems in the other two areas. It would 
answer the needs of the great majority of the students (two-thirds 
Intend to transfer) especially if it kept open a variety of options 
for these students, at least through the first year. 

TLe transfer curriculum lends Itself more readily to a curricu- 
lum study with follow-up conferences. The other two problems involve 
additional considerations, such as pedagogical techniques and the 
special needs of students with very specific goals, which make this 
general approach less effective. CUPM's wide experience with the 
GCMC report and conferences (frequently involving two-year college 
teachers) had clearly indicated a need and a demand for similar 
efforts suitably adapted to the realities of two-year colleges. 

The present report differs from GCMC in several major respects. 
Among these is the fact that it Includes more detailed course descrip- 
tions, discussions of the rationale for choices that were made, and 
frequent comments on how topics might be taught. It also includes 
comments on implementation; the use and Influence of the computer, 
articulation, etc. (see Chapter 5). Finally, it includes explicit 
recommendations on teacher training (see Chapter 3). 
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